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Abstract 

Background: To formulate sustainable long-term care policies, it is critical first to understand the relationship 
between informal care and formal care expenditure. The aim of this paper is to examine to what extent informal 
care reduces public expenditure on elderly care. 

Methods: Data from a geriatric rehabilitation program conducted in Finland (Age Study, n = 732) were used to 
estimate the annual public care expenditure on elderly care. We first constructed hierarchical multilevel regression 
models to determine the factors associated with elderly care expenditure. Second, we calculated the adjusted 
mean costs of care in four care patterns: 1) informal care only for elderly living alone; 2) informal care only from a 
co-resident family member; 3) a combination of formal and informal care; and 4) formal care only. We included 
functional independence and health-related quality of life (15D score) measures into our models. This method 
standardizes the care needs of a heterogeneous subject group and enabled us to compare expenditure among 
various care categories even when differences were observed in the subjects' physical health. 

Results: Elder care that consisted of formal care only had the highest expenditure at 25,300 Euros annually. The 
combination of formal and informal care had an annual expenditure of 22,300 Euros. If a person received mainly 
informal care from a co-resident family member, then the annual expenditure was only 4,900 Euros and just 6,000 
Euros for a person living alone and receiving informal care. 

Conclusions: Our analysis of a frail elderly Finnish population shows that the availability of informal care 
considerably reduces public care expenditure. Therefore, informal care should be taken into account when 
formulating policies for long-term care. The process whereby families choose to provide care for their elderly 
relatives has a significant impact on long-term care expenditure. 
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Background 

The world's population is progressively ageing. By 2025, it 
is estimated that those aged over 65 years will represent 
10% of the population, equaling 800 million people globally 
[1]. This megatrend of ageing will increase the demand for 
long-term care [2-4]. At the same time, the contribution of 
family members in elderly care has become increasingly 
important. Within the European Union (EU), over 80% of 
all care is provided by family careers [5]. 
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Ageing people naturally prefer to live in their own 
homes for as long as possible. Informal care enables the 
elderly to continue to live in the community and to avoid 
expensive long-term care. If the level of care currently pro- 
vided by family members decreases in the future, many 
elderly people will have to leave their communities and 
enter nursing homes. 

Because of its high costs, the use of nursing and resi- 
dential care has dominated discussions concerning the 
long-term care of the elderly [6]. To formulate sustain- 
able long-term care policies, it is critical to understand 
the relationship between the provision of informal care 
and public expenditure on elderly care. Policy initiatives 
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that encourage family care giving are only cost-effective 
if informal care does indeed reduce expenditure on eld- 
erly care. 

Several recent policy initiatives have been proposed to 
encourage families to provide care to their elderly rela- 
tives. In many EU countries, employees have the oppor- 
tunity to take unpaid leave to care for family members. 
Many countries offer special services to family careers 
and some provide families with direct financial assist- 
ance to offset the costs associated with elderly care [5]. 
To evaluate the cost-effectiveness of these initiatives, we 
require more detailed information concerning the rela- 
tionship between informal care and formal care expend- 
iture on elderly care. 

There is a large volume of published studies that de- 
scribe the role of informal care provided to the elderly. 
The generalizability of such research results depends on 
the definition of informal care. The definition of infor- 
mal care can include help in tasks related to the activ- 
ities of daily living (ADL), such as dressing, bathing, 
eating and using the toilet, or in instrumental activities 
of daily living (IADL), such as preparing hot meals, 
shopping for groceries, taking medication or managing 
money. Sasso et al. (2002) found that informal care re- 
duced the probability of nursing home entry when it in- 
cluded help with ADL tasks, but no significant reduction 
in the likelihood was found when the help was measured 
more broadly to include, for example, help in preparing 
meals or shopping. 

It is unclear whether caring for close relatives, friends 
or neighbors actually serves as a substitute of formal 
care and assistance. If it is indeed a substitute, it means 
that such informal care will decrease the use of formal 
services, and as a result, reduce public long-term care 
expenditure. However, informal care can also comple- 
ment formal services, and as such, formal care is re- 
quired regardless of the informal care received. 

Previous studies have analyzed the effect of informal 
care on the use of formal care. The results are mixed. 
Examining the hypothesis of mixed responsibility, Motel- 
Klingebiel et al. (2005) suggested that the total quantity 
of assistance received by older people is greater in welfare 
states with a strong formal services infrastructure. In other 
words, they found no evidence of a substantial 'crowding 
out' of family help by the extensive provision of formal 
services [7]. 

In contrast, other studies found a negative correlation 
between the provision of informal care and the use of 
formal services. This view is supported by Stabile et al. 
(2006). They found that the increased availability of pub- 
licly financed home care is associated with an increase 
in its utilization and a decline in informal care giving. 
Viitanen et al. (2007) found a similar substitute effect in 
Europe. According to their results, an increase of 1,000 



Euros in the public expenditure on formal residential 
care and home help services for the elderly decreased 
the probability of informal care outside of the caregiver's 
household by 6 percentage points [8]. 

The relationship between informal care and different 
types of formal care varies. Van Houtven and Norton 
(2004) found a net substitution for all types of care [9]. 
In addition, Bolin et al. (2008) found that informal care 
is a substitute for formal home care, but is a comple- 
ment to doctor and hospital visits [10]. There is also a 
relationship between the level of disability and informal 
care [11]. Those in the poorest health require formal ser- 
vices regardless of the available informal care. 

Co-residence with the caregiver has an influence on 
the total quantity of assistance received [7]. If key sup- 
porters share the same household with the subject, they 
are more likely to provide support every day (96%) com- 
pared with those who were not living in the same house- 
hold (36%) (p < 0.001). Key supporters are generally found 
to be spouses (38%), daughters (30%) and sons (9%) [12]. 

Less research has been conducted on the economic as- 
pects of the impact of informal care on formal care ex- 
penditure. Based on previous research, the functional 
ability of the elderly person should be taken into account 
when estimating expenditure. Earlier studies have shown 
that physical and cognitive health problems increase both 
the probability of receiving informal care and the prob- 
ability of institutionalization [6] . 

The objective of our research is to examine the effects 
of informal care on public care expenditure for frail eld- 
erly persons. Using data obtained from the Age Study, 
conducted nationwide in Finland, we modeled the costs 
of care in four care patterns over a 1-year period for a 
sample of elderly Finnish people. For the modeling, we 
first used a set of multilevel regression analyses to iden- 
tify which variables are associated with the use and costs 
of health and social care. Second, we used the effects thus 
found to adjust the mean formal care costs in the four 
care patterns. The alternative care patterns are: 1) infor- 
mal care only for elderly living alone; 2) informal care 
only from a co-resident family member; 3) a combination 
of formal and informal care; and 4) formal care only. Our 
hypothesis is that informal care reduces public expend- 
iture on elderly care. 

Methods 

Sample 

The data were sourced from a geriatric rehabilitation 
program for frail elderly persons conducted from 2002 
to 2007 in Finland (Age Study) [13]. The inclusion criteria 
were persons aged 65+ years, with progressively decreasing 
functional ability, and at risk of institutionalization within 
two years. The definition of frailty is based on the entitle- 
ment criteria for the Pensioners' Care Allowance benefit 



Kehusmaa et al. BMC Health Services Research 2013, 13:317 
http://www.biomedcentral.eom/1 472-6963/1 3/3 1 7 



Page 3 of 10 



granted by the Social Insurance Institution of Finland (SII). 
This definition covers biological, physiological, social 
and environmental changes. The subjects were enrolled 
through a two-phase selection process. In the first phase, 
potential participants were recruited by local social and 
health care officials in 41 municipalities. In the second 
phase, representatives of the relevant municipality, re- 
habilitation center and local SII office jointly assessed the 
selected candidates' eligibility and suitability for rehabili- 
tation. Our analysis is based on a sample of 732 frail eld- 
erly persons living in 41 municipalities (Table 1). 



Information regarding the participants' use of services 
was gathered through self-reported questionnaires and 
register data. Functional assessments were conducted by 
three physiotherapists. Register data on the utilization of 
health and social care services were obtained from the 
national databases of the Care Registers for Social Wel- 
fare and Health Care [National Institute for Health and 
Welfare (THL), formerly Stakes] [14] and SII [15]. 

The Age Study was approved by the Ethical Committees 
of the SII and Turku University Hospital. All of the study 
participants gave their written consent to the study. 



Table 1 Distribution of care patterns according to the characteristics of participants in the Age Study 
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§ FIM: Functional Independence Measure, maximum score 1 26, three subscales (Self Care, 8 items; Mobility, 5 items; Cognition 5 items) were formed from 1 8 items 
(range: 1 = total assistance-7 = complete independence). 

* GDS: Geriatric Depression Scale, maximum score 15, values 0-6 indicate non-depressive state. 

t MMSE: Mini Mental State Examination, maximum score 30, values under 24 indicate existence of dementia. 

$ 15D: Health-related quality of life (HRQoL), range 0-1, 1 indicates the best imaginable health. 
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The framework for health care and social services 
in Finland 

In Finland, the national targets for services for people 
aged over 75 years old are as follows: 92% will live at 
home independently or use appropriate health and wel- 
fare services; 14% will receive regular home care; 5%-6% 
will receive informal care support; and 8%-9% will live 
in sheltered housing with 24-hour assistance or in long- 
term care in health center hospitals [16]. 

Family members are an important source of care and 
assistance for older people. The municipality can support 
the informal caregiver by paying a specific fee for the care 
they provide and/or by arranging a range of social welfare 
and health services that support the care giving. 

Study variables 
Care patterns 

Our analysis focused on the public care expenditure in 
four care patterns over a 1-year period. The relevant 
care categories were formed on the basis of earlier stud- 
ies [7,9-12,17], taking into account co-residence with an 
informal caregiver and possible mixed responsibility be- 
tween family care and formal care. The four care pat- 
terns are: 1) informal care only for elderly living alone; 

2) informal care only by a co-resident family member; 

3) a combination of formal and informal care; and 4) for- 
mal care only. 

In our study, informal care is defined to include those 
tasks that have a counterpart in formal care and will 
therefore have an effect on public expenditure on elderly 
care. Because of this definition, we only took into ac- 
count the most burdening portion of informal care. Our 
study thus underestimates the total amount of informal 
care because it does not include all of the tasks that fam- 
ily members do for the elderly (e.g., shopping, managing 
money, and companionship). We only included tasks 
that are substitutes for institutional care, formal home 
help or home nursing. 

To categorize the subjects into the different care 
patterns, we collected data from various sources. First, 
municipal social and health care officials were asked to 
collect information regarding informal and formal care 
from individual care and service plans. Second, we used 
self-reported questionnaire data to double-check the data 
provided by the municipal officials. The baseline assess- 
ments were used to categorize the subjects. There were 
15 subjects in the sample that we were not able to classify 
into any of the given care patterns; they were excluded 
from the analyses. 

Background variables 

The socio-demographic background variables used in this 
study are as follows: age (categorized in three groups: 65- 
74, 75-84 and over 85 years), gender, self-assessed financial 



situation (three categories: Good, Average, Poor) and place 
of residence. 

Health and functional ability 

To assess functional independence, we used the Functional 
Independence Measure (FIM) score. The scores range 
from 18 (lowest level of independence) to 126 (highest 
level of independence) [18]. Depression was measured by 
the Geriatric Depression Scale (GDS), with a maximum 
value 15; values 0-6 indicate non-depressiveness [19]. Cog- 
nitive capacity was measured by the Mini Mental State 
Examination (MMSE), with a maximum value of 30; values 
under 24 indicate the existence of dementia [20] . The abil- 
ity of the subject to perform instrumental activities of daily 
living was measured by the IADL index. We categorized 
the IADL index into three classes: Good (a score less than 
10), Medium (between 10 and 15) and Poor (over 15). 

Self-assessed health status was measured by asking the 
question "How do you perceive your health at present?" 
The three classes of this variable were Poor (included re- 
sponses "very poor" or "poor"), Average ("average") or 
Good ("good" or "very good"). The validity of single item 
measures has been discussed in the relevant literature. 
There is evidence that a measure containing a single, 
global question is likely to be appropriate, rather than a 
multi-item measurement scale. Single item measures 
have been judged to be suitable for use in population 
surveys [21]. Health-related quality of life (HRQoL) was 
evaluated by the 15D score, with a range of 0-1, where 
1 indicates the best imaginable health [22]. 

Rehabilitation 

In the Age Study, the subjects were randomly assigned 
either to an in-patient rehabilitation program or to 
standard care. Thus, to standardize the effect of rehabili- 
tation, we included rehabilitation as an explanatory vari- 
able in all our models. 

Formal care expenditure 

The utilization of health care services and medicines 
during the 1-year period was assessed on the basis of 
data derived primarily from national health care regis- 
ters. Data on inpatient care and day stay surgery were 
collected from the national databases of the Care Registers 
for Social Welfare and Health Care (THL). Data on out- 
patient care within the private sector and the use of 
medicines were obtained from SII registers. A self-reported 
questionnaire was used to collect information from the 
subjects on their use of public sector outpatient care be- 
cause there is no available register data. 

Utilization of social services covers institutional care and 
professional home care. For those living in residential 
homes and sheltered housing, services such as home help, 
washing and cleaning were included. For those living at 
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home, professional home care, home nursing, and support 
services were included. Data on the utilization of social 
care services were obtained from the questionnaires. We 
asked the municipal social and health care officials to col- 
lect service use data from their clients' individual care and 
service plans. The data derived from questionnaires were 
cross-sectional both at baseline and in the 12-month 
follow-up. For those cases where changes occurred in the 
use of services during the follow-up, the annual data com- 
prised 6 months of services received at the baseline and 
6 months of services received at the follow-up. 

Formal care expenditure was determined by multiplying 
the frequency of use of services by their average unit costs. 
For the monetary valuation of the health and social care 
services, we used Finnish standard costs information [23]. 
The price year was 2010 and the currency was the euro. 

Data analysis 

The data analysis proceeded in two stages. First, we esti- 
mated the effect of the explanatory variables on the formal 
care expenditure using the following four models (Table 2): 

MODEL 1 = Rehabilitation + Care Pattern + Background 
variables; random effect: municipality 
MODEL 2 = Rehabilitation + Health and functional 
ability + HRQoL; random effect: municipality 
MODEL 3 = Rehabilitation + Care Pattern + Functional 
ability + HRQoL; random effect: municipality 
MODEL 4 = All variables; random effect: municipality 

We examined bivariate correlations between independ- 
ent variables to check for correlations. All correlations 
were low (<0.5). Multilevel modeling with fixed (patient 
level) and random (municipality level) effects was used to 
estimate the effects of explanatory variables on the public 
care expenditure [24]. SAS PROC MIXED was applied to 
fit the multilevel model [25]. 

All four models were adjusted for rehabilitation to 
standardize the effect of the rehabilitation in the original 
randomized trial setting. Care expenditure was analyzed 
to rule out skewness, and logarithm transformation was 
used. The effect sizes, as the result of linear analyses, 
were expressed as estimates with 95% confidence inter- 
vals (CI) and the corresponding p-values (Table 2). 

Second, we calculated the average care expenditure in 
the four care patterns. We adjusted the mean expend- 
iture by the effects that were found to be associated with 
expenditure in the regression analysis. The expenditure 
was calculated according to the formula: 

Expenditure (Xotal) = I (c , f , h) Expenditure (Social care) 
+ Z ( ci,h)Expenditure (Health 

care), 

where 



c = care pattern, 

f = functional independence, and 
h = HRQoL. 

Table 3 shows the estimation results. For the log- 
transformed data, we used Smearing estimates to retrans- 
form them back to euro values [26]. In addition, we used a 
basic service price index to discount the expenditure. The 
data were analyzed with LS-means from PROC MIXED 
SAS 9.1. 

Results 

Table 1 shows the characteristics of the sample (n = 732). 
The subjects' mean age was 78 years (range 65-96 years). 
The majority were female (86%) and had limited physical 
functioning capacity (61%). Depressive mood was detected 
in 10% of the sample, 29% had declined cognitive capacity 
and 22% poor IADL skills. 

Differences were found in level of disability among the 
four care patterns. Limited physical functioning capacity 
was detected more often among subjects receiving either 
formal care only or a combination of formal and infor- 
mal care. IADL skills were more likely to be higher if the 
subject was living alone. Furthermore, the proportion of 
subjects receiving formal care was higher in the male 
population. Informal care by a co-residing person was 
more common for those aged 65-74 years. 

Total expenditure 

The results of the multivariate regression analyses are 
presented in Table 2. The level of informal care ("Care 
received") was associated with public care expenditure. 
In the first model, we used background variables as ex- 
planatory variables, and found that the care pattern was 
the only variable that was significantly associated with 
care expenditure (Model 1). In the second model, we 
used several aspects of functional ability and HRQoL to 
predict expenditure. IADL skills and FIM scores were 
associated with expenditure on care (Model 2). An earl- 
ier study of ours has shown that FIM is associated with 
social care service use, and HRQoL 15D appears to be a 
powerful indicator for the utilization of health care ser- 
vices [27]. Based on this prior knowledge, in Model 3, 
public care expenditure was controlled for independ- 
ent disability level (FIM) and health-related quality of 
life (HRQoL 15D) [27]. These results show that FIM, 
HRQoL15D and Care Pattern are associated with expend- 
iture (Model 3). Finally, Model 4 is a fully adjusted model 
(Model 4). 

Table 3 presents the adjusted mean expenditure of 
care for the four different care patterns. Model 3 was 
used to adjust the care patterns. Based on the regression 
analysis, we adjusted for the subject's functional status 
and health state by using FIM and 15D as explanatory 
variables and municipality as the random variable. When 



Table 2 Results of regression analysis showing the regression coefficients (P) with 95% confidence intervals (CI) and p-values for logarithm-transformed public 
expenditure on care 

MODEL 2 = Rehabilitation + Health MODEL 3 = Rehabilitation + Care + MODEL 4 = All variables 
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Table 2 Results of regression analysis showing the regression coefficients ((3) with 95% confidence intervals (CI) and p-values for logarithm-transformed public 
expenditure on care (Continued) 
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-1.45 


0.62 


0.4286 



• (p < 0.05) 
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Table 3 Estimates of the public care expenditure in four care patterns 



Estimate of public care expenditure, adjusted for FIM and HRQoL 15D 



Care received 


Logarithm-transformed 
expenditure 


(CI 95%) 


Smearing estimates 
of expenditure 


Expenditure discounted 
to price year 2010 


nformal care only for elderly living alone 


8.00 


7.83 8.17 


4 600 


6 000 


Informal care only from a co-resident family member 


7.76 


7.58 7.95 


3 800 


4 900 


A combination of formal and informal care 


9.07 


8.94 9.20 


17 200 


22 300 


Formal care only 


9.21 


8.88 9.55 


19 500 


25 300 



Within-group mean logarithm transformed expenditure with 95% confidence intervals (CI) adjusted for functional independence (FIM) and health-related quality 
of life (HRQoL 15D). 

Corresponding Smearing estimates of expenditure, and expenditure discounted to the price year 2010 with a basic service price index. 



the patient structure is standardized to be the same in all 
four care patterns, the expenditure was found to be the 
highest (25,300 Euros/year) when formal care was the 
only source of care and assistance. For the combination 
of formal and informal care, the expenditure amounted 
to 22,300 Euros/year. The least expensive way to organize 
care was via informal care provided by a co-resident fam- 
ily member (4,900 Euros/year). Living alone increased 
care costs, but they were still low (6,000 Euros/year). The 
public care expenditure for those who received only in- 
formal care included both health care costs and service 
costs that support family care giving. 

Discussion 

Our research shows that the availability of informal care 
significantly reduces public expenditure on care of the 
frail elderly. When formal care was the only source 
of care, the annual mean expenditure of care was the 
highest (25,300 Euros). Informal care from a co-resident 
family member reduced the annual mean expenditure 
by a total of 20,400 Euros (to 4,900 Euros), and corres- 
pondingly, for a person living alone by 19,300 Euros (to 
6,000 Euros annually). 

The cost implications of our findings are significant 
because informal care is commonly used to care for the 
elderly. In Finland, approximately 140,000 elderly people 
aged over 70 years receive informal care [28]. We found 
that the estimated mean savings in public care expend- 
iture from informal care is 20,000 Euros/person per year. 
In total, informal care reduces the annual expenditure of 
elderly care by approximately 2.8 billion Euros. Without 
informal care, public care expenditure would be two 
times higher than at present. 

Our results are of significance for policy initiatives 
designed to promote family care. In Europe, informal 
care is essential in terms of the sustainability of long- 
term care systems. Public funding does not cover the 
contributions made by family members. However, most 
countries have policies to support informal caregivers. 
They either provide cash benefits to carers or offer ser- 
vices aimed to support informal care. For evaluating the 



cost-effectiveness of these initiatives, our study provides 
empirical knowledge of the extent to which informal 
care actually reduces public care expenditure. 

In our study, informal care by a co-residing caregiver 
was more likely in the 65-74 years age group. In that 
age group, the co-resident caregiver is often the spouse. 
Previous studies have shown that the presence of a spousal 
caregiver increases care hours, but does not affect nursing 
home entry [29] . We found that a co-resident caregiver ef- 
fectively reduced care expenditure (co-resident caregiver 
versus formal help users, p < 0.0001). There is, however, a 
relationship between the level of the patient's disability and 
the burden of the informal caregiver [11]. Those in the 
poorest health often need various formal services. The risks 
of adverse effects on the caregivers' own health and well- 
being also increase with the level and intensity of the for- 
mal care provided [11]. 

It is obvious that the physical health of the elderly has 
to be taken into account when researching the impacts 
of informal care. In our study, those who received formal 
care only were more likely to have limited physical func- 
tioning, declined cognitive capacity and reduced HRQoL. 
We included a FIM and HRQoL 15D into our models. 
As evidenced in one of our previous studies [30], HRQoL 
is a strong predictor of health costs and FIM is related to 
social care costs. These measures are related to the care- 
giver's burden and workload, and this method standardizes 
care needs within a heterogeneous subject group. This ap- 
proach enabled us to compare expenditure among the vari- 
ous care categories even when differences in physical 
health were observed. 

Our result is a conservative estimate of the extent to 
which informal care reduces public expenditure on eld- 
erly care. To control for selection bias we calculated LS 
means, which are predicted population margins, estimat- 
ing the marginal means over a balanced population. Our 
results are consistent with Bonsang's (2009) earlier find- 
ings that informal care is a substitute for paid domestic 
help and nursing care, but the substitution effect tends 
to disappear as the level of disability of the elderly per- 
son increases. 
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Because more than half of caregivers are retired, the 
impact of informal care giving on the labor force was 
minimal in our study. Previous studies have shown, 
however, that informal care may affect labor force par- 
ticipation [31,32]. Regarding working-age caregivers, the 
flexibility of the labor market allows people to choose 
between work and caring. The right to choose is seen as 
a main indicator of welfare [33]. 

Further research is required to investigate the process 
by which families choose to provide care for their elderly 
relatives. An increase in the number of single-living 
households and unmarried people will reduce the avail- 
ability of caring spouses. A decline in the number of chil- 
dren may also reduce the availability of future care to 
elderly parents. 

Our objective was to study the financial impact of in- 
formal care on public care expenditure, which we con- 
sider is important for policymaking. The result is not an 
estimate of the total monetary value of informal care be- 
cause we limited our analysis to care that serves as a 
substitute for formal care. In other studies, the monetary 
value of informal care is usually based on valuing the 
caregivers' time input (hours of caring provided). These 
studies vary regarding what is included in informal care 
and how the hours of caring are priced. 

The strength of our study is the use of a nationwide 
population-based sample. The majority of expenditure was 
calculated using Finnish register data, which are regarded 
as very reliable. In addition, we did not limit the analysis to 
any single type of formal care, but included all social ser- 
vices and health care usage in the expenditure. 

Conclusions 

In conclusion, our analysis of a sample of a frail elderly 
Finnish population shows that the availability of informal 
care has a major impact on reducing public expenditure 
in elderly care, and therefore informal care should be 
taken into account when formulating policies for long- 
term care. 
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